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MERIT	 ~90m	 58%	<2m	(Yamazaki	et	al.,	2017)	 Unknown	 2000	
LiDAR	 1m	 5-25cm	(Baltsavias,	1999)	 73.6mm	(Thomas,	2012)	 2012	











































𝐸𝑟𝑜𝑠𝑖𝑜𝑛 = 	 𝜀5 = 	 𝑥5,𝑦5 ∈	B
CDE
𝑧5 	Equation	3	


























𝐵𝑎𝑟𝑒	𝑒𝑎𝑟𝑡ℎ = 𝑑ℎ5 < 	𝜃	



















































𝑔D 𝑥 = 	1𝑛	𝑝 𝑤D − 	
_
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HEM	 Forest	 Mangrove	 Cropland	 User	
accuracy	
Forest	 82.23	 40.20	 2.35	 41.42	
Mangrove	 17.77	 53.62	 6.23	 73.70	
Cropland	 0	 6.17	 91.42	 96.69	
Producer	
accuracy	






AMP	 Forest	 Mangrove	 Cropland	 User	
accuracy	
Forest	 59.91	 2.83	 25.97	 29.93	
Mangrove	 0	 96.83	 1.75	 96.56	
Cropland	 40.09	 0.34	 72.28	 90.03	
Producer	
accuracy	









































Cropland	 50.48	 42.71	 60.38	
Vegetation	 10.7	 16.15	 6.04	

































































































































𝐶𝑆𝐼 = 	 "
"dBde
		Equation	7	
















































































































































0.61	 0.75	 0.70	 0.57	 0.72	 0.75	 0.65	 0.50	
SRTM	90m	 0.58	 0.69	 0.63	 0.48	 0.88	 0.95	 0.84	 0.66	
SRTM	30m	 0.58	 0.71	 0.65	 0.51	 0.85	 0.91	 0.81	 0.65	
MERIT	 0.77	 0.77	 0.72	 0.60	 0.63	 0.68	 0.62	 0.52	
PMF	 0.64	 0.77	 0.71	 0.58	 0.68	 0.70	 0.61	 0.46	
HEM	 0.67	 0.84	 0.78	 0.63	 0.62	 0.62	 0.55	 0.43	
AMP	 0.86	 0.84	 0.80	 0.66	 0.51	 0.59	 0.54	 0.45	
HEM/PMF	 0.84	 0.89	 0.85	 0.69	 0.52	 0.53	 0.49	 0.42	
AMP/PMF	 0.90	 0.89	 0.85	 0.74	 0.42	 0.49	 0.41	 0.37	
HEM/AMP 0.90 0.88 0.83 0.65 0.52 0.58 0.55 0.43 
























0.56	 0.69	 0.64	 0.47	 0.28	 0.57	 0.46	 0.24	
SRTM	90m	 0.49	 0.59	 0.52	 0.34	 0.24	 0.48	 0.36	 0.1	
SRTM	30m	 0.22	 0.48	 0.37	 0.12	 0.53	 0.65	 0.58	 0.40	
MERIT	 0.65	 0.66	 0.61	 0.45	 0.65	 0.64	 0.56	 0.34	
PMF	 0.59	 0.71	 0.64	 0.48	 0.34	 0.61	 0.5	 0.27	
HEM	 0.64	 0.78	 0.72	 0.54	 0.42	 0.73	 0.62	 0.37	
AMP	 0.82	 0.79	 0.74	 0.56	 0.76	 0.73	 0.66	 0.41	
HEM/PMF	 0.8	 0.84	 0.79	 0.58	 0.71	 0.82	 0.75	 0.48	
AMP/PMF	 0.87	 0.84	 0.8	 0.64	 0.84	 0.81	 0.76	 0.59	
HEM/AMP	 0.85	 0.82	 0.77	 0.55	 0.84	 0.81	 0.73	 0.41	
































































































































































































































































































































































































































































































































































































































































































































































































Mason,	 D.C.,	 Horritt,	M.S.,	 Hunter,	 N.M.,	 Bates,	 P.D.,	 2007,	 ‘Use	 of	 fused	 airborne	 scanning	 laser	
altimetry	and	digital	map	data	for	urban	flood	modelling’,	Hydrological	Processes,	vol.	21,	1426-1477	
Mason,	D.C.,	Schumann,	G.,	Bates,	P.D.,	2011,	‘Data	utilization	in	flood	inundation	modelling’,	In:	
Pender,	G.,	Faulkner,	H.,	(eds.),	Flood	Risk	Science	and	Management,	Wiley-Blackwell,	Hoboken,	
USA,	211-233	
Mason,	D.C.,	Garcia-Pintado,	J.,	Cloke,	H.L.,	Dance,	S.,	2015,	‘The	potential	of	flood	forecasting	using	
a	variable-resolution	global	Digital	Terrain	Model	and	flood	extents	from	Synthetic	Aperture	Radar	
images’,	Frontiers	in	Earth	Science,	vol.	3,	no.	43,	1-14	
Mason,	D.C.,	Trigg,M.,	Garcia-Pintado,	J.,	Cloke,	H.L.,	Neal	,	J.C.		Bates,	P.D.,	2016,	‘Improving	the	
TanDEM-X	Digital	Elevation	Model	for	flood	modelling	using	flood	extents	from	Synthetic	Aperture	
Radar	images’,	Remote	Sensing	of	Environment,	vol.	173.	15-28	
Mataki,	M,	Koshy	K.C.,	Lal,	M.,	2006,	‘Baseline	climatology	of	Viti	Levu	(Fiji)	and	current	climatic	
trends’,	Pacific	Science,	vol.	60,	49–68	
	 	 	
	
103	
	
McAneney,	J.,	van	den	Honert,	R.,	Yeo,	S.,	2017,	‘Stationarity	of	major	flood	frequencies	and	heights	
on	the	Ba	River,	Fiji,	over	a	122-year	record’,	International	Journal	of	Climatology,	vol.	37,	171–178	
McGree,	S.,	Yeo,	S.W.,	Devi,	S.,	2010,	‘Flooding	in	the	Fiji	Islands	between	1840	and	2009’,	Risk	
Frontiers,	Macquirie,	Australia		
Meigh,	J.R.,	Farquharson,	F.A.K.,	Sutcliffe,	J.V.,	1997,	‘A	worldwide	comparison	of	regional	flood	
estimation	methods	and	climate’,	Hydrological	Sciences	Journal,	vol.	42,	225-244	
Meng,	X.,	Currit,	N.,	Zhao,	K.,	2010,	‘Ground	filtering	algorithms	for	airborne	LiDAR	data:	A	review	of	
critical	issues’,	Remote	Sensing,	vol.	2,	no.	3,	833-860	
Merz,	R.,	Blöschl,	G.,	2005,	‘Flood	frequency	regionalisation-spatial	proximity	vs.	catchment	
attributes’,	Journal	of	Hydrology,	vol.	302,	283-306	
Merz,	B.,	Hall,	J.,	Disse,	M.,	Schumann,	A.,	2010a,	‘Fluvial	flood	risk	management	in	a	changing	
world’,	Natural	Hazards	and	Earth	System	Sciences,	vol.	10,	509-527	
Merz,	B.,	Kreibich,	H.,	Schwarze,	R.,	Thieken,	A.,	2010b,	‘Review	article	“Assessment	of	economic	
flood	damage”’,	Natural	Hazards	and	Earth	System	Sciences,	vol.	10,	1697-1724		
Mileti,	D.S.,	Gailus,	J.L.,	2005,	‘Sustainable	development	and	hazards	mitigation	in	the	United	States:	
Disasters	by	design	revisited’,	Mitigation	and	Adaptation	Strategies	for	Global	Change,	vol.	10,	491-
504	
Montenari,	A.,	2012,	‘Hydrology	of	the	Po	River:	Looking	for	changing	patterns	in	river	discharge’,	
Hydrology	and	Earth	System	Sciences,	vol.	16,	3737-3747	
Moreira,	A.,	2017,	The	Tan-DEM-X	Mission:	A	New	Measurement	of	The	Earth’s	Topography	and	
Much	More,	The	18th	International	Radar	Symposium	2017,	Prague	
Munich	Re,	2016,	NatCatSERVICE:	Loss	events	worldwide	1980-2015,	Munich	Re,	
https://www.munichre.com/site/touch-naturalhazards/get/documents_E-
	 	 	
	
104	
	
1125431578/mr/assetpool.shared/Documents/5_Touch/_NatCatService/Focus_analyses/Loss_event
s_worldwide_1980-2015.pdf	(accessed	30th	November,	2017)	
National	Aeronautics	and	Space	Administration	(NASA),	2017,	NASA	Damage	Map	Aids	Puerto	Rico	
Hurricane	Response,	National	Aeronautics	and	Space	Administration,	
https://www.nasa.gov/feature/jpl/nasa-damage-map-aids-puerto-rico-hurricane-response	
(Accessed	1st	June,	2018)	
Nawai,	J.,	Gusyev,	M.A.,	Hasegawa,	A.,	Takeuchi,	K.,	2015,	Flood	and	Drought	Assessment	with	Dam	
Infrastructure:	A	Case	Study	of	the	Ba	River	basin,	Fiji,	21st	International	Congress	on	Modelling	and	
Simulation,	Golden	Coast,	Australia	
Neal,	J.,	Schumann,	G.,	Bates,	P.,	2012a,	‘A	subgrid	channel	model	for	simulating	river	hydraulics	and	
floodplain	inundation	over	large	and	data	sparse	areas’,	Water	Resources	Research,	vol.	48,	no.	11	
Neal,	J.,	Villenueva,	I.,	Wright,	N.,	Willis,	T.,	Fewtrell,	T.J.,	Bates,	P.D.,	2012b,	‘How	much	physical	
complexity	is	needed	to	model	flood	inundation?’,	Hydrological	Processes,	vol.	26,	no.	15,	2264-2282	
Neelz,	S.,	Pender,	G.,	2013,	Benchmarking	the	Latest	Generation	of	2D	Hydraulic	Modelling	
Packages,	Environment	Agency,	Bristol	
Nurse,	L.A.,	McLean,	R.F.,	Agard,	J.,	Briguglio,	L.P.,	Duvat-Magnan,	V.,	Pelesikoti,	N.,	Tompkins,	E.L.,	
Webb,	A.,	2014,	‘Small	islands’,	In:	Intergovernmental	Panel	on	Climate	Change	(eds.),	Climate	
Change	2014:	Impacts,	Adaptation,	and	Vulnerability.	Part	B:	Regional	Aspects.	Contribution	of	
Working	Group	II	to	the	Fifth	Assessment	Report	of	the	Intergovernmental	Panel	on	Climate	Change,	
Cambridge	University	Press,	Cambridge,	United	Kingdom,	1613-1654	
O’Loughlin,	F.E.,	Paiva,	R.C.D.,	Durand,	M.,	Alsdorf,	D.E.,	Bates,	P.D.,	2016,	‘A	multi-sensor	approach	
towards	a	global	vegetation	corrected	SRTM	DEM	product’,	Remote	Sensing	of	Environment,	vol.	
182,	49-59	
	 	 	
	
105	
	
Paiva,	R.C.D.,	Collischonn,	W.,	Tucci,	C.E.M.,	2011,	‘Large	scale	hydrologic	and	hydrodynamic	
modeling	using	limited	data	and	a	GIS	based	approach’,	Journal	of	Hydrology,	vol.	406,	no.	3–4,	170–
181	
Pappenberger,	F.,	Frodsham,	K.,	Beven,	K.,	Romanowicz,	R.,	Matgen,	P.,	2007,	‘Fuzzy	set	approach	to	
calibrating	distributed	flood	inundation	models	using	remote	sensing	observations’,	Hydrology	and	
Earth	System	Sciences.,	vol.	11,	739–752	
Pelling,	M.,	Uitto,	J.,	2001,	‘Small	island	developing	states:	Natural	disaster	vulnerability	and	global	
change’,	Environmental	Hazards,	vol.	3,	no.	2,	49-62	
Pickup,	G.,	Warner,	R.,	1976,	‘Effects	of	hydrologic	regime	on	magnitude	and	frequency	of	dominant	
discharge’,	Journal	of	Hydrology,	vol.	29,	no.	1,	51-75	
Pinel,	S.,	Bonnet,	M-P.,	Santos	Da	Silva,	J.,	Moreira,	D.,	Calmant,	S.,	Saté,	F.,	Seyler,	F.,	2015,	
‘Correction	of	interferometric	and	vegetation	biases	in	the	SRTMGL1	spaceborne	DEM	with	
hydrological	conditioning	towards	improved	hydrodynamics	modelling	in	the	Amazon	basin’,	Remote	
Sensing,	vol.	7,	no.	12,	16108-16130	
Pirotti,	F.,	Tarolli,	P.,	2010,	‘Suitability	of	LiDAR	point	density	and	derived	landform	curvature	maps	
for	channel	network	extraction’,	Hydrological	Processes,	vol.	24,	1187-1197	
Plate,	E.J.,	2002,	‘Flood	risk	and	flood	management’,	Journal	of	Hydrology,	vol.	267,	no.	1-2,	2-11	
Pulighe,	G.,	Fava,	F.,	2013,	‘DEM	extraction	from	archive	aerial	photos:	Accuracy	assessment	in	areas	
of	complex	topography’,	European	Journal	of	Remote	Sensing,	vol.	46,	no.	1,	262-278	
Rabus,	B.,	Eineder,	M.,	Roth,	A.,	Bamler,	R.,	2003,	’The	Shuttle	Radar	Topography	Mission	–	A	new	
class	of	Digital	Elevation	Models	acquired	by	spaceborne	radar’,	ISPRS	J	Photogramm,	vol.	57,	241-
262	
	 	 	
	
106	
	
Radtke,	K.,	Luther,	S.,	Kirch,	L.,	Prütz,	R.,	2017,	‘WorldRiskIndex:	A	five-year	perspective	–	Risk	
analysis	2012-2016’,	In:	Bündis	Entwicklung	Hilft,	World	Risk	Report:	Analysis	and	Prospects	2017,	
Bündis	Entwicklung	Hilft,	Aachen,	Germany,	19-29	
Raj,	R.,	2004,	Integrated	Flood	Management	Case	Study.	Fiji	Islands:	Flood	Management	–	Rewa	
River	Basin,	WMO-GWP	Associated	Programme	on	Flood	Management,	Stockholm,	Sweden	
Rao,	A.R.,	Srinivas,	V.V.,	2006,	‘Regionalisation	of	watersheds	by	hybrid-cluster	analysis’,	Journal	of	
Hydrology,	vol.	318,	no.	1-4,	37-56	
Rathnayake,	U.S.,	Arachchi,	S.M.A.,	2015,	Flood	Modelling	in	Waidina	Tributary,	Fiji	Islands,	3rd	
International	Symposium	on	Advances	in	Civil	and	Environmental	Engineering,	Galle,	Sri	Lanka	
R	Core	Team,	2018,	R:	A	Language	and	Environment	for	Statistical	Computing	version	3.5.1,	R	Core	
Team,	https://www.r-project.org/	(Accessed	16th	September,	2018)	
Reed,	D.,	2002,	'Reinforcing	flood-risk	estimation',	Philosophical	Transactions	of	the	Royal	Society	of	
London	Part	A,	vol.	360,	1373-1387	
Rexer,	M.,	Hirt,	C.,	2014,	‘Comparison	of	free	high	resolution	digital	elevation	data	sets	(ASTER	
GDEM2,	SRTM	v2.1/v4.1)	and	validation	against	accurate	heights	from	the	Australian	National	
Gravity	Database’,	Aust.	J.	Earth	Sci.,	vol.	61,	213–226	
Rexer,	M.,	Hirt,	C.,	2016,	‘Evaluation	of	intermediate	TanDEM-X	digital	elevation	data	products	over	
Tasmania	using	other	digital	elevation	models	and	accurate	heights	from	the	Australian	National	
Gravity	Database’,	Australian	Journal	of	Earth	Sciences,	vol.	62,	no.	5,	599-609	
Richards,	J.,	1999,	Remote	Sensing	Digital	Image	Analysis,	Springer-Verlag,	Berlin,	Germany,	1-240	
Rizzoli,	P.,	Martone,	M.,	Gonzalez,	C.,	Wecklich,	C.,	Borla-Tridon,	D.,	Bräutigam,	B.,	Bachmann,	M.,	
Schulze,	D.,	Fritz,	T.,	Huber,	M.,	Wessel,	B.,	Krieger,	G.,	Zink,	M.,	Moreira,	A.,	2017	‘Generation	and	
	 	 	
	
107	
	
performance	Assessment	of	the	global	TanDEM-X	Digital	Elevation	Model’,	ISPRS	Journal	of	
Photogrammetry	and	Remote	Sensing,	vol.	132,	119-139	
Rodriguez,	E.,	Morris,	C.S.,	Belz,	J.E.,	2006,	‘A	global	assessment	of	the	SRTM	performance’,	
Photogrammetric	Engineering	and	Remote	Sensing.,	vol.	72,	no.	3,	249-260	
Rosen,	P.A.,	Hensley,	S.,	Joughin,	I.R.,	Li,	F.,	Madsen,	S.N.,	Rodriguez,	E.,	Goldstein,	R.N.,	2000,	
‘Synthetic	Aperture	Radar	Interferometry’,	Proceedings	of	the	IEEE,	vol.	88,	no.	3,	333-382	
Saksena,	S.,	Merwade,	V.,	2015,	‘Incorporating	the	effect	of	DEM	resolution	and	accuracy	for	
improved	flood	inundation	mapping’,	Journal	of	Hydrology,	vol.	530,	180-194	
Salinas,	J.L.,	Laaha,	G.,	Rogger,	M.,	Parajka,	J.,	Viglione,	A,	Sivapalan,	M.,	Blöschl,	G.,	2013,	
‘Comparative	assessment	of	predictions	in	ungauged	basins	part	2:	Flood	and	low	flow	studies’,	
Hydrology	and	Earth	Systems	Sciences,	vol.	17,	2637-2652	
Sampson,	C.C.,	Smith,	A.M.,	Bates,	P.D.,	Neal,	J.C.,	Alfieri,	L.,	Freer,	J.E.,	2015,	‘A	high-resolution	
global	flood	hazard	model’,	Water	Resources	Research,	vol.	51,	no.	9,	7358-7381	
Sampson,	C.C.,	Smith,	A.M.,	Bates,	P.D.,	Neal,	J.C.,	Trigg,	M.A.,	2016,	‘Perspectives	on	open	access	
high	resolution	Digital	Elevation	Models	to	produce	global	flood	hazard	layers’,	Frontiers	in	Earth	
Science,	vol.	3,	no.	85	
Sanders,	B.F.,	2007,	‘Evaluation	of	on-line	DEMs	for	flood	inundation	modeling’,	Adv.	Water	
Resour.,	vol.	30,	no.	8,	1831–1843	
Savage,	J.T.S.,	Bates,	P.,	Freer,	J.,	Neal,	J.,	Aronica,	G.,	2016,	‘When	does	spatial	resolution	become	
spurious	in	probabilistic	flood	inundation	predictions’,	Hydrological	Processes,	vol.	30,	no.	13,	2014-
2032	
Sayers,	P.B.,	Hall,	J.W.,	Meadowcroft,	I.C.,	2002,	‘Towards	risk-based	flood	hazard	management	in	
the	UK’,	Proceedings	of	ICE,	vol.	150,	36-42	
	 	 	
	
108	
	
Schlund,	M.,	von	Poncet,	F.,	D.H.,	Hoekmann,	Kuntz,	S.,	Schmillius,	C.,	2014,	‘Importance	of	bistatic	
SAR	features	from	TanDEM-X	for	forest	mapping	and	monitoring’,	Remote	Sensing	of	Environment,	
vol.	151,	16-26	
Schreyer,	J.,	Geiß,	C.,	Lakes,	T.,	2016,	‘TanDEM-X	for	large-area	modeling	of	urban	vegetation	height:	
Evidence	from	Berlin,	Germany’,	IEEE	Journal	of	Selected	Topics	in	Applied	Earth	Observations	and	
Remote	Sensing,	vol.	9,	no.	5,	1876-1887	
Schumann,	G.,	Bates,	P.D.,	Horritt,	M.S.,	Matgen,	P.,	Pappenberger,	F.,	2009,	’Progress	in	integration	
of	remote	sensing-derived	flood	extent	and	stage	data	and	hydraulic	models’,	Reviews	of	
Geophysics,	vol.	47,	RG4001	
Schumann,	G.J.P.,	Bates,	P.D.,	Neal,	J.C.,	Andreadis,	K.M.,	2014,	‘Technology:	Fight	floods	on	a	global	
scale’,	Nature,	vol.	507,	169	
Schumann,	G.J-P.,	Di	Baldassarre,	G.,	Alsdorf,	D.,	Bates,	P.D.,	2010,	‘Near	real-time	flood	wave	
approximation	on	large	rivers	from	space:	Application	to	the	River	Po,	Italy’,	Water	Resources	
Research,	vol.	46,	no.	5,	1-8	
Shaw,	E.M.,	Beven,	K.J.,	Chappel,	N.A.,	Lamb,	R.,	2011,	Hydrology	in	Practice,	Spon	Press,	Oxford,	
United	Kingdom	
Shimada,	M.,	Itoh,	T.,	Motooka,	T.,	Watanabe,	M.,	Shiraishi,	T.,	Thapa,	R.,	Lucas,	R.,	2014,	‘New	
global	forest/non-forest	maps	from	ALOS	PALSAR	data	(2007-2010)’,	Remote	Sensing	of	
Environment,	vol.	155,	13-31	
Simard,	M.,	Pinto,	N.,	Fisher,	J.B.,	Baccini,	A.,	2011,	‘Mapping	forest	canopy	height	globally	with	
spaceborne	lidar’	J.	Geophys.	Res.,	vol.	116,	G04021	
Sithole,	G.,	2001,	‘Filtering	of	laser	altimetry	data	using	a	slope	adaptive	filter’,	International	Archives	
of	Photogrammetry,	Remote	Sensing	and	Spatial	Information	Sciences,	vol.	34,	no.	3/W4,	203-210	
	 	 	
	
109	
	
Slater,	J.A.,	Garvey,	G.,	Johnston,	C.,	Haase,	J.,	Heady,	B.,	Kroenung,	G.,	Little,	J.,	2006,	‘The	SRTM	
data	“finishing”	process	and	products’,	Photogrammetric	Engineering	and	Remote	Sensing,	vol.	72,	
no.	3,	237-247	
Smith,	K.,	2013,	Environmental	Hazards.	Assessing	Risk	and	Reducing	Disasters,	(6th	ed.),	Routledge,	
London	
Smith,	A.,	Sampson,	C.,	Bates,	P.,	2015,	‘Regional	flood	frequency	analysis	at	the	global	scale’,	Water	
Resources	Research,	vol.	51,	no.	1,	539-553	
Smith,	M.J.,	Edwards,	E.P.,	Priestnall,	G.,	Bates,	P.D.,	2006,	‘Exploitation	of	new	data	types	to	create	
Digital	Surface	Models	for	flood	inundation	modelling’,	Advances	in	Water	Resources,	vol.	30,	no.8,	
1831-1843	
Soille,	P.,	Vogt,	J.V.,	Colombo,	R.,	2003,	‘Carving	and	adaptive	drainage	enforcement	of	grid	digital	
elevation	models’,	Water	Resources	Research,	vol.	39,	no.	12,	1366-1379	
Stephens,	E.,	Schumann,	G.,	Bates,	P.D.,	2014,	’Problems	with	binary	pattern	measures	for	flood	
model	evaluation’,	Hydrological	Processes,	vol.	28,	4928-4937	
Stoesser,	T.,	Wilson,	C.A.M.E.,	Bates,	P.D.,	Dittrich,	A.,	2003,	‘Application	of	a	3D	numerical	model	to	
a	river	with	vegetated	floodplains’,	Journal	of	Hydroinformatics,	vol.	5,	99-112	
SwissRe,	2018,	Sigma	1/2018:	Natural	Catastrophes	and	Man-made	Disasters	in	2017:	A	Year	of	
Record-Breaking	Losses,	SwissRe,	Zurich,	Switzerland	
Tadono,	T.,	Takaku,	J.,	Tsutsui,	K.,	Oda,	F.,	Nagai,	H.,	2015,	Status	of	“ALOS	World	3D	(AW3D)”	Global	
DSM	Generation,	IEEE	International	Geoscience	and	Remote	Sensing	Symposium,	Milan,	Italy	
Takeuchi,	K.,	2001,	‘Increasing	vulnerability	to	extreme	floods	and	societal	needs	of	hydrological	
forecasting’,	Hydrological	Sciences	Journal,	vol.	46,	no.	6,	869-881	
	 	 	
	
110	
	
Tarakegn,	Savama,	2013,	‘Correction	of	SRTM	DEM	artefacts	by	Fourier	transform	for	flood	
inundation	modeling’,	Journal	of	Japan	Society	of	Civil	Engineers	B3,	vol.	69,	193-198	
Thieken,	A.H.,	Muller,	M.,	Kreibich,	H.,	Merz,	B.,	2005,	‘Flood	damage	and	influencing	factors:	New	
insights	from	the	August	2002	flood	in	Germany’	Water	Resour.	Res.,	vol.	41,	no.	12,	W12430	
Thomas,	B.,	2012,	Nadi	LiDAR	Survey	Report	for	the	Secretariat	of	the	South	Pacific	Community	
Applied	Geoscience	and	Technology	Division	(SOPAC),	Network	Mapping	Aerial	Laser	Survey,	Suva,	
Fiji	
Toutin,	T.,	2008,	‘ASTER	DEMs	for	geomatic	and	geoscientific	applications:	A	review’,	International	
Journal	of	Remote	Sensing,	vol.	29,	no.	7,	1855-1875	
United	Nations,	2015,	Small	Island	Developing	States	In	Numbers:	Climate	Change	Edition	2015,	UN	
Office	of	the	High	Representative	of	the	Least	Developed	Countries	and	Small	Island	Developing	
States,	Geneva	
United	Nations	International	Strategy	for	Disaster	Reduction	(UNISDR),	2012,	Reducing	Vulnerability	
and	Exposure	to	Disasters:	The	Asia-Pacific	Report	2012,	United	Nations	International	Strategy	for	
Disaster	Reduction,	Bangkok,	Thailand	
United	Nations	International	Strategy	for	Disaster	Reduction	(UNISDR),	2015a,	Global	Assessment	
Report	on	Disaster	Risk	Reduction	2015,	United	Nations	International	Strategy	for	Disaster	
Reduction,	Geneva,	Switzerland	
United	Nations	International	Strategy	for	Disaster	Reduction	(UNISDR),	2015b,	Sendai	Framework	for	
Disaster	Risk	Reduction	2015-2030,	United	Nations	International	Strategy	for	Disaster	Reduction,	
Sendai,	Japan	
United	Nations	International	Strategy	for	Disaster	Reduction	(UNISDR),	2017,	Terminology	on	
Disaster	Risk	Reduction,	United	Nations	International	Strategy	for	Disaster	Reduction,	Geneva,	
Switzerland	
	 	 	
	
111	
	
United	States	Department	of	Agriculture,	1971,	‘Section	16:	Drainage	of	Agricultural	Land’	In:	United	
States	Department	of	Agriculture,	1971,	National	Engineering	Handbook,	United	States	Department	
of	Agriculture,	Washington	DC,	United	States	of	America	
Vosselman,	G.,	2000,	‘Slope	based	filtering	of	laser	altimetry	data’,	International	Archives	of	
Photogrammetry,	Remote	Sensing	and	Spatial	Information	Sciences,	vol.	33,	no.	B3/2,	935-943	
Ward,	P.J.,	Jongman,	B.,	Salamon,	P.,	Simpson,	A.,	Bates,	P.D.,	De	Groeve,	T.,	Muis,	S.,	Coughlan	de	
Perez,	E.,	Rudari,	R.,	Trigg,	M.A.,	Winsemius,	H.C.,	2015,	‘Usefulness	and	limitations	of	global	flood	
risk	models’,	Nature	Climate	Change,	vol.	5,	712-715	
Weschler,	S.P.,	2007,	‘Uncertainties	associated	with	digital	elevation	models	for	hydrologic	
applications:	A	review’,	Hydrology	and	Earth	System	Sciences,	vol.	11,	1481-1500	
Wessel,	B.,	2016,	TanDEM-X	Ground	Segment	DEM	Products	Specification	Document,	Earth	
Observation	Center,	DLR,	Oberpfaffenhofen	
Wessel,	B.,	Huber,	M.,	Wohlfart,	C.,	Marschalk,	U.,	Kosmann,	D.,	Roth,	A.,	2018,	‘Accuracy	
assessment	of	the	global	TanDEM-X	Digital	Elevation	Model	with	GPS	data’,	ISPRS	Journal	of	
Photogrammetry	and	Remote	Sensing,	vol.	129,	171-182	
Wilson,	M.C.,	Bates,	P.D.,	Alsdorf,	D.,	Forsberg,	B.,	Horrit,	M.S.,	Melack,	J.,	Frappart,	F.,	Famiglietti,	J.,	
2007,	‘Modelling	large-scale	inundation	of	Amazonian	seasonally	flooded	wetlands’,	Geophsyical	
Research	Letters,	vol.	34,	L15404	
Willis,	N.J.,	2005,	Bistatic	Radar	(2nd	ed.),	SciTech	Publishing	Inc,	Raleigh,	USA	
Wise,	S.,	2000,	‘Assessing	the	quality	for	hydrological	applications	of	digital	elevation	models	derived	
from	contours’,	Hydrological	Processes,	vol.	14,	1909-1929	
	 	 	
	
112	
	
Woodward,	D.E.,	Hoeft,	C.C.,	Humpal,	A.,	Cerrelli,	G.,	2010,	‘Chapter	15:	Time	of	Concentration’,	In:	
United	States	Department	of	Agriculture,	2010,	Part	630	–	Hydrology:	National	Engineering	
Handbook,	Washington	DC,	United	States	of	America	
World	Bank,	2017,	Enhancing	Spatial	Data	for	Flood	Risk	Management	Project,	World	Bank,	
http://projects.worldbank.org/P149629?lang=en	(accessed	23rd	August,	2018)	
Yamazaki,	D.,	Baugh,	C.A.,	Bates,	P.D.,	Kanae,	S.,	Alsdorf,	D.E.,	Oki,	T.,	2012,	‘Adjustment	of	a	
spaceborne	DEM	for	use	in	floodplain	hydrodynamic	modeling’,	Journal	of	Hydrology,	vol.	436-437,	
81-91	
Yamazaki,	D.,	O’Loughlin,	F.,	Trigg,	M.A.,	Miller,	Z.F.,	Pavelsky,	T.,	Bates,	P.D.,	2014,	‘Development	of	
the	global	width	database	for	large	rivers’,	Water	Resources	Research,	vol.	50,	no.	4,	3467-3480	
Yamazaki,	D.,	D.	Ikeshima,	R.	Tawatari,	T.	Yamaguchi,	F.	O'Loughlin,	J.	C.	Neal,	C.	C.	Sampson,	S.	
Kanae,	and	P.	D.	Bates	(2017),	A	high-accuracy	map	of	global	terrain	elevations,	Geophysical	
Research	Letters,	vol.	44,	5844–5853	
Yan,	K.,	Di	Baldassarre,	G.,	Solomatine,	D.P.,	Schumann,	G.J.P.,	2015,	‘A	review	of	low-cost	space-
borne	data	for	flood	modelling:	Topography,	flood	extent	and	water	level’,	Hydrological	Processes,	
vol.	29,	no.	15,	3368-3387	
Yeo,	S.,	2015,	Refining	the	Historical	Flood	Series	for	Ba,	Fiji,	Risk	Frontiers	Technical	Report,	
Macquarie	University,	Australia	
Yeo,	S.W.,	Blong,	R.J.,	McAneney,	J.,	2007,	‘Flooding	in	Fiji:	Findings	from	a	100-year	historical	
series’,	Hydrological	Sciences,	vol.	52,	no.	5,	1004-1015	
Zaman,	M.A.,	Rahman,	A.,	Haddad,	K.,	2012,	‘Regional	flood	frequency	analysis	in	arid	regions:	A	
case	study	for	Australia,	Journal	of	Hydrology,	vol.	475,	74-83	
	 	 	
	
113	
	
Zebker,	H.A.,	Madsen,	S.N.,	Martin,	J.,	Wheeler,	K.B.,	Miller,	T.,	Lou,	Y.,	Alberti,	G.,	Vetrella,	S.,	Cucci,	
A.,	1992,	‘The	TOPSAR	interferometric	Radar	Topographic	Mapping	Instrument,”	IEEE	Trans.	Geosci,	
Remote	Sens.,	vol.	30,	no.	5,	933-940	
Zhang,	J.,	Chen,	S.H.,	Whitmann,	D.,	Shyu,	M-L.,	Zhang,	C.,	2003,	‘A	progressive	morphological	filter	
for	removing	non-ground	measurements	from	airborne	LIDAR	data’,	IEEE	Transactions	on	
Geoscience	and	Remote	Sensing,	vol.	41,	no.	4,	872-882	
